Glucose metabolism in obesity: influence of body fat distribution.
The dose-response relationships between portal venous insulin concentrations and hepatic glucose production and between peripheral insulin concentrations and peripheral glucose utilization were determined in 8 nonobese and 17 obese premenopausal women with either upper or lower body fat localization. The glucose production dose-response curves for the two obese groups were shifted to the right at all levels of portal insulinemia. The upper body obese women had a greater rightward shift compared to the lower body obese women. The peripheral glucose utilization dose-response curve was shifted to the right in the lower body obese women, but maximal glucose utilization was normal. The upper body obese women had both a greater rightward shift and a marked reduction in maximal glucose utilization. The insulin concentrations that had half-maximal effects on glucose production and utilization were similar in each group. These results indicate that the liver is not inherently more sensitive to insulin than peripheral tissues. Obesity is associated with a moderate diminution of hepatic and peripheral insulin sensitivity. Upper body fat localization in obese women is characterized by a greater diminution in insulin sensitivity and decline in peripheral insulin responsivity than is lower body fat localization. The marked peripheral insulin resistance in the former group may account for the increased prevalence of glucose intolerance.